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The primary objective of the experiment was to investigate the coverage degree of sprayed liquid on the plant’s 
surface. To achieve the primary objective, a simulation was done using a vineyard and orchard sprayer and a software 
that determines the degree of coverage using image analysis. The experiment was conducted at the University of 
Agriculture and Veterinary Medicine in laboratory conditions using a Atom 1000 sprayer. Sprayed liquid was collected 
for analysis with the aid of water sensitive paper, placed on three different heights and three diferent positions against the 
travel direction of the machine. Collected samples from the study were individually assessed for percent coverage using 
the software application called SnapCard. 
 






There is a wide world trend regarding the 
rational use of chemicals in the area of agriculture. It 
is known that irresponsible use of pesticides can 
cause food security issues, putting in danger human 
and animal health.  
To increase the effectiveness and reduce waste 
of pesticides when executing phytosanitary 
treatments, studies have to be carried to better 
understand how the machines are working in 
different field conditions. Regardless of field 
conditions, phytosanitary machines have to provide a 
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Because of developments in other domains 
of science, spray coverage can be now easily assesed 
with an application called SnapCard. SnapCard is an 
image analysis software developed to enable growers 
to predict spray, providing better pest control and 
optimisation of spray application costs.  
This papers’s main objective is to study the 
coverage degree on the plants surface, when using an 
orchard and vineyard sprayer with the help of image 
analysis software, at two different working 
parameters. 
 
2. Material and Method 
 
In order to carry out the main objective, a 
simulation was done using a Atom 1000 vineyard and 
orchard sprayer (Fig. 1 A), a Kubota tractor (Fig 1 B) 
and a software that determines the degree of coverage 
using image analysis, called SnapCard [1].  
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To simulate the plant, water sensitive paper 
was used. The tests were done in outdoor conditions, 
at the University of Agriculture and Veterinary 
Medicine from Cluj Napoca.  
Two working parameters were selected for 
the fitosanitary equipment: 
1. Liters per hectare – 250, working pressure 18 
bar, tractor speed - 6 km/h, noted W1; 
2. Liters per hectare – 300, working pressure 28 
bar, tractor speed - 6 km/h, noted W2. 
Water sensitive paper [WSP] was placed at 
three different heights: 1 m, 2 m, 3 m, on two metallic 
poles, positioned left and right – L, R, 1.5 m from the 
machine’s ramps, noted H1, H2, H3, [2]. 
For a more thorough test, the paper was placed, 
with respect to the direction of travel, in front – F 
(against the travel direction), side – S (perpendicular 
to travel direction), rear – R (opposite to travel 
direction). For each working parameter, three 
repetitions were made R1, R2, R3. The machine’s 
nozzles, used used in this experiment, were compact 
air-injector flat spray nozzles – Lechler IDK 120-04 
, known for low-drift. The exhaust speed of the 
blower was set to 32000 m3/h [3]. 
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Ambient temperature was 26 degrees, average 
wind speed 4.1 km/h, humidity 31 %, atmospheric 
pressure 753.06 mmHG. 
Collected samples from the study were 
individually assessed for percent coverage using 
software application installed on a mobile phone with 
12 MP camera.  
 
3. Results and Discussions 
 
Data obtained after image analysis was compiled 
in Table 1. As expected, there was a clear and positive 
correlation between spray carrier rate and spray 
coverage, more observable on the front WSP, at the 
lowest height H1 and working parameter W2. 
 




As it can be observed, there is a decrease of 
90.53% between values registered at front WSP, left 
and right, for working parameter W1, and a more 
significant lower difference between poles at W2 of 
62.4%, at H1.  
For side WSP, difference is 60.48% at S, H1, 
working parameter W1, and less difference at W2.  
Going further and analysing the data, there is 
still a notable difference comparing poles L and R, at 
H2 at both working parameters. The difference 
percentage is 78.67, at front, H2, W1 and 82.9% at 
W2. Side is 50.43% at W1, and 53.63% at W2 and at 
rear, coverage was very low, with a higher difference 
on W2, right pole. 
 At the top H3 pole, water on WSP was 
present more on working parameter W2 than on W1. 
A sample is displayed graphically, to show the 
droplets on the WSP in Fig. 2. 
 
                                     
Figure 2. Deposit of droplets on WSP 
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For making a comparison between working 
parameters W1 and W2, mean of obtained values was 
required, so, in Fig. 3, difference of frontal spray 
coverage can be seen, at all three heights H1, H2 and 
H3. Mean values of the other measurements at H2 
and H3 heights, are in favour of W2 working 
parameter. This means that spray coverage is higher, 












There was a difference of value from collected 
samples in favor of pole left due to wind factor.  
Mean of collected spray coverage values drops 
as droplets reach the top WSP.  
Samples collected from front and side WSP 
were better covered with droplets.  
The evaluation of spray deposit and coverage 
on artificial targets is an efficient and relatively cheap 
method for describing application quality of sprayers. 
 Future research can be done to simulate the 
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